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HekoMmepueckoe 1cnonb3oBaHne MaTepuasnoB Kypca (npeseHTauumu,
[eMOHCTpaLmmn) pa3peLuaetcs 6e3 orpaHuyeHuii. Kommepueckoe
MCNOIb30BaHNe BO3MOXHO TOJIbKO C MUCbMEHHOTO paspeLleHns KomnaHum
Postgres Professional. 3anpeliaetca BHeCEHNE U3MEHEHWIA B MaTepuasibl

Kypca.

OGparHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPeasIoKEHNA HanpaBnsiTe no agpecy:
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OTKa3 OT OTBETCTBEHHOCTU

KomnaHua Postgres Professional He HeceT HMKakoii OTBETCTBEHHOCTHM 3a
No6ble NoBpexaeHnsa 1 yobITKKX, BK/loYas NoTeplo Aoxona, HaHeCeHHbIe
MNPSAMbIM UKW HENPAMbIM, CNeUnasIbHbIM UKW CyYailHbIM UCMOIb30BaHMEM
maTtepuanos Kypca. KomnaHusa Postgres Professional He npegocTtasnser
Kakux-nmbo rapaHTuii Ha matepuasibl Kypca. MaTtepuansl Kypca
NpeaocTaB/sIlOTCA Ha OCHOBE MPUHLMNA «Kak eCTb» 1N KoMnaHusa Postgres
Professional He 06a3aHa nNpeAoCTaBNATbL COMPOBOXAEHME, MOALEPXKKY,
06HOBNEHUSA, pacCLUMPEHNA N N3MEHEHUS,
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Tembl Posygres

O0630p nipwioyKeHHsT « KHIKHBIM Mara3uH»
[IpoekTupoBaHWe CXeMbl JaHHbIX, HOpMa/iu3aLus
WToroBasi cxema JaHHBIX PUIOXKEHHUS

Opranu3aijys uHTepdeiica Mexx1y KJIMeHTOM U CepBepoM
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[1lpunoxeHne Posigres

KHWXHBIK MarasuH

postgres ~

MarasuH

[ Ectb na cknage select buy book |
book_id=>$1

m A

HasBaHue Hanuune select * from get_catalog ($1, $2, $3)

Boitha u mup. Tonctoi 1. H 0 “ o

Mymay. Typreses W. C. 0 ‘ e |

TyTeluecTBUA B HEKOTOPLIE YANEHHbIE CTPaHH.... CBUGT 0 [ |
A L

Crasxa o yape Cantare. MywrmH A. C. 25 [ e ]

TpyaHo 6biTe Gorom. Cpyrauwmii A. H., Crpyraykuii B. H. 0 [ ﬁ|

Xpecromatua. MywkuH A. C., ToncToi 1. H. v op. 0 ‘r Er—— |

Bl KyNMAK KHUTY

HaiineHo KHur: 6

[MpnnoXxeHne coCTOUT N3 HECKOIbKUX yacTtei, npeactaB/IeHHbLIX BK/IagKaMN.

«MarasunH» — 310 UHTepdeiic Beb-nonb3oBaTens, B KOTOPOM OH MOXET
MOKynaTb KHUTW.

OcTasibHble BK/1aIKN COOTBETCTBYIOT BHYTPEHHEMY UHTepdelicy,
[AOCTYMHOMY TO/IbKO COTPYAHMKaM («aMuUHKa» caiTa).

«KaTtanor» — nHTepgeiic knaaosLLyKa, B KOTOPOM OH MOXET 3aKa3blBaTb
3aKynKy KHUT Ha CKnaj MarasvHa v npocMaTpuBaTh onepaumm nocTynseHuni
1 NMOKYMOK.

«KHUMM» N «ABTOPbI» — UHTEepenc bnbnmnotTekaps, B KOTOPOM OH MOXET
PEerncTpMpoBaTb aBTOPOB M UX KHUTW.

B yue6HbIX Lensax BcsA (PyHKUMOHaIbHOCTb NpeAcTaB/ieHa Ha OAHOWN 06Lel
Be6-cTpaHuue. Ecnn kakaa-To YacTb (PYHKUMOHa/IbHOCTM HeAOCTYMNHa n3-3a
TOro, YTO Ha cepBepe HeT noaxoasauiero oobvekTa (Tabnuubl, PYHKLUN

N T. N.), NPUNOXEHNE COOOLNT 06 3TOM. Takke NpuIoXKeHne BbIBOOUT TEKCT
3anpocoB, KOTOPbIe OHO NOChISIAET Ha cepBep.

B xofie Kypca Mbl HAYHEM C NYCTol 6a3bl AAHHbLIX U NOCTENEHHO peain3yem
B Hel Bce HEOOXOANMbIE KOMMOHEHTHI.

P. S. VicxogHblin Ko, NPUIOXKEHUS He SAB/ISETCH TEMOi Kypca, HO MOXET ObITb
nony4veH B penosntopun https://pubgit.postgrespro.ru/pub/devlapp.qgit



https://pubgit.postgrespro.ru/pub/dev1app.git

JeMoHCcTpanusa IPHI0KeHHUA

B 9TOH /{leMOHCTPAIIMH Mbl IOKa3bIBaeM IIPHIIoKeHHe «KHIDKHBIA MarasuH» B TOM BHJe, B KOTOPOM OHO GY/IeT Iocye
3aBepIIeHNs BCeX IPAKTUYECKHUX 3aJaHUH. [IPHIO)KeHIe 0TKPOETCS B OT/EILHOM BKJIa/IKe 6pay3epa BUPTYaJIbHOM MaIlUHEL
Kypca:

OTtkpsiBaeMm http://localhost...

student$ xdg-open http://localhost
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KHUru Posigres

ER-Mopens [i11 BBICOKOYPOBHEBOI'O ITIPOKTHPOBAHMS

CYIIHOCTH — TIOHSITHS TIPeIMETHOM 06macTu
CB$I31 — OTHOLLIEHHUSI MEX/Y CYLIHOCTSIMU
aTpubyThl — CBOWCTBA CYIIIHOCTEH U CBsi3eit

KHura

Has3BaHue
aBTopbl
KO/IMYECTBO
onepauum

Mocne Toro, Kak Mbl MOCMOTPENN Ha BHELLHWIA BUA, NPUIOXEHMWS U NMOHANN
ero pyHKUMOHA/IbHOCTb, HAM HYXXHO pa3o6paTbCs CO CXEMOW AaHHbIX.

Mbl He ByaeM XOTb CKOSIbKO-HMOYAb Ny60KO BHUKATL B BOMNPOCHI
NPOEKTUPOBaHNS 6a3 AaHHbIX — 3TO OTAE/bHAsA AUCLUMNANHA, HEe BXOAsLLAs
B AaHHbI Kypc. Ho coBceM 060iTM BHUMaHWEM 3Ty TEMY TOXE HE/b3S.

YacTto 4N BbICOKOYPOBHEBOTO NMPOEKTUPOBaHUA 6a3 AaHHbIX UCMOb3yeTcs
Mofe/lb «CYyLUHOCTb — CBA3M», unu ER-mogens (Entity — Relationship).
OHa onepupyeT cywHocmsimu (NOHATUAMK NPeaMETHOM 06nacTn), CBsA3sIMU
Mexay HAMK 1 ampubymamu (CBOMCTBaMN CYLLIHOCTEN 1 cBA3ei). Mogerb
MO3BONISET paccyXaaTb Ha IOrMYecKOM YPOBHE, He OnycKasicb 10 AeTasel
npencrasneHns gaHHbIX Ha usnyeckom (B Buge tabnu).

MepBbIM NOAX0A0M K MPOEKTUPOBAHUIO MOXET CTYXWTb Anarpamma,
npeAcTaBneHHas Ha cnalifie: MOXHO NPeAcTaBUTb OfiHY 60/bLUYH0 CYLHOCTb
«KHura», a Bce octasibHoe caenartb ee aTpubytamu.
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Cxema gaHHbIX Pos{gres

10=11-1
id | title | author | gty | operation

1 |{Mymy i TypreHes WBaH Cepreesuu MR +11
1 imymny '|! TypreHeB MBaH Cepreesuy flie | -1
2 | OTusl n getn |! TypreHes WBaH Cepreesuy N
3 |{prnHo 6bITh 6or0M}| CTpyraukuin Apkaguii HaTaHoBuY |{ 7 | +7
3 | . TpyaHo 6bITb 60rom:| CTpyraukuii Bopuc HaTaHoBMY [ 7 0 |

HanHble 1y0nupyroTcs

CJIOXKHO TIOJ/IePKUBATh COrJIaCOBAaHHOCTh
CJIOXKHO OOHOBJIATH
CJIOXKHO TIMCATh 3aIpOChI

OueBUAHO, YTO 3TO HeNpaBW/IbHLIN Noaxon. Ha gnarpamme aTo MOXET
ObITb HE TaK 3aMETHO, HO AaBaiTe nonpobyem 0To6pasnTb Anarpammy

Ha Tabnuubl BA. 3To MOXHO caenaTb pasHbIMK crocobamu, Hanpumep Tak,
Kak nokasaHo Ha cfaife: CyLHOCTb CTaHOBUTCA Tabnmuen, ee atpubyTbl —
ctonbuammn atoi Tabnuupl.

34ecb XOpoLo BUAHO, YTO YacTb AaHHbIX Aybnupyetcs (3Tn pparmeHTsbl
BblAeNeHbl Ha pucyHke). [lyénnposaHne NpuBogUT K C/TIOXHOCTAM

c obecneyeHnem corsiacoBaHHOCTM — a 3TO efBa /In He rNaBHasa 3ajada
CYB/A.

Hanpumep, kaxkaas n3 AByX CTPOK, OTHOCALLMXCA K KHUre 3, A0/HKHA
cogepxaTb obulee KonmyecTBo (7 WTyK). UTO HYy)XXHO caenartb, YToObI
0OTpasnTb NOKYNKY KHUrM? C 04HOWN CTOPOHbI, HAA0 A006aBUTL CTPOKN OJ1A
OTPaXeHus onepawymu NOKYNnkKn (a CKOSIbKO CTPOK A06aBNATb, elle ABe?).
C apyron, Bo BCeX CTPOKaxX HaA0 YMEHbLUNTb KONYECTBO C 7 A0 6. A UTO
Aenartb, ecfiv B pe3synbrare Kakon-H1Mbyab OLNMOKN 3HaYeHne KonmyecTsa
B OAHOW 13 3TUX CTPOK ByAET OT/INYaTLCA OT 3HAYEHUSA B APYroin CTpoke?
Kak cchopmynunpoBatb orpaHnyeHme LuesiocTHOCTU, KOTopoe 3anpeliaer
Takyl cuTyaunio?

Takxe YCNOXHATCA 1 MHOTMe 3anpockl. Kak HanTu obLiee Yncrio KHUr?
Kak HaiTu BCcex yHMKasibHbIX aBTOPOB?

TakK, Takas cxema nsioxo paboTaeT A/1a PensaUnNOHHbIX 6a3 AaHHbIX.



of] PROFESSIONAL

Cxema gaHHbIX (BapuaHT) Pos{gres

entity | attribute | value
1 | title | Mymy
1 | author | TypreHeB MBaH CepreeBuy
1| qty | 10
1 | operation | +11
1 | operation | -1
2 | title | OTupl n petn
2 | author | TypreHeB MBaH CepreeBuy
2 | qty | 4
2 | operation |
oo I

+4

laHHbBIe O3 CXeMBI

TO/iIep>KKa COIVIaCOBAHHOCTU Ha CTOPOHE TIPUJIOXKEHUST
CJIO’KHO TTHCATh 3arpoChI
HU3Kasl TPOM3BOIUTE/ILHOCTb (MHOXKeCTBEHHbBIE COeMHEHNS)

[pyroit BapmaHT 0TO6paXkeHMs CyLHOCTU B Tabnuuy — Tak Ha3blBaemasi
cxema EAV: cylHOCTb — aTpubyT — 3HavyeHne. OHa No3BO/IAET Y/10XUTb
BOOOLLEe BCe, YTO YrogHo, B O4HY-eAVUHCTBEHHYI0 Tabnuyy. PopmMasibHO Mbl
noslyyaem pensumoHHyro 6a3y faHHbIX, a dakTUyYeckn 34ecb OTCYTCTBYET
cxema n CYB/[, He MOXEeT rapaHTUpoBaTb COr1acoBaHHOCTb AaHHbIX.
[Mooaepxxka cormacoBaHHOCTU AaHHbIX LLe/ITMKOM TOXUTCA Ha NPUIoXeHue,
4yTO, 6E3yC/I0BHO, paHO UK NO3LHO NPUBELET K ee HapyLUEHUIO.

B Takoi cxeme C/10)kKHO nucatb 3anpockl (XOTA 1 AOBOJILHO NPOCTO UX
reHepupoBartb), 1 B pe3y/ibrare paboTta Co CKO/IbKO-HNOYAb 60/bLLNM
06bEMOM Al@aHHbIX CTAHOBUTCS NPOG/IEMON M3-3a NOCTOSAHHbIX
MHOroKpaTHbIX coefMHEHNn TabnuLbl caMoi ¢ COBGO.

OpHako crnefyet OTMETUTb, YTO Takoi NOAX0A4 MMeEET 1 nckl. Hanpuwmep,
O4YEBUOHO, YTO TaKyH «CXEMY» AaHHbIX /IErKO HapallnBaTh: Npu
[06aBNEHNUN HOBOW CYLLHOCTU UAN aTpnubyTa Mbl NPOCTO A06aBNSAEM B HaLLy
Tabnmuy HOBblE CTPOKN.

1 BCce-Takn Tak aenartb He CTOUT.
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Cxema gaHHbIX (BapuaHT) Pos{gres

book_id | description

1 {"title": "Mymy",

I
| "authors": [ "TypreHeB WBaH Cepreesuy" ],
| llqtyII: 10’
| "operations": [ +11, -1 ]}
3 | {"title": "TpyaHo 6bITb 60rom",
| "authors": [ "Ctpyraukuii Apkaguin HaTaHoBu4",
| "CTpyraukuii bopuc HataHoBu4" ],
| "aty": 7,
| "operations": [ +7 ]}
I

laHHbBIe O3 CXeMBI

TNoJiep>KKa COIVIaCOBAaHHOCTH Ha CTOPOHE TIPUJIOXKEHUS
CJIOKHO TTMCaTh 3anpoCkl (CrieLyanbHbIN S3bIK)
VH/IeKCHasl TIOAI/lepKKa eCThb

Ewe ogHa Bapmauma Ha Ty e TeMy — npeAcTaB/ieHne AaHHbIX B BUAe
JSON, B gyxe NoSQL. Mo cyTu, TYyT NPUMEHUMbI BCE 3aMevaHus,
chenaHHble paHee.

Kpome Toro, 3anpochbl K Takoil CTPYKTYpe npuaeTcs nucatb He Ha SQL,

a 1Cnob3ysa Kakon-1o cneumnanm3avpoBaHHbIv A3bIK (PaHblLe cCKopee BCero
BbI6op nan 6bl Ha jsQuery, a B PostgreSQL 16 ya06HO nonb3oBaTbCs
Bo3MOXHoCcTAMN SQL/JSONPath, onpegeneHHbimu B ctaHgapTe SQL:2016).

https://github.com/postgrespro/jsquery

https://postgrespro.ru/docs/postgresagl/16/functions-json#FUNCTIONS-SOQLJ
SON-PATH

XoTa y PostgreSQL ecTb nHaekcHaa nogaepxka JSON,
Nnpon3BoAMTENIbHOCTbL BCE PaBHO NOA BOMPOCOM.

Takyto cxemy yao6HO NpMMeHsATb, Koraa oT 6a3bl JaHHbIX TPebyeTcs TONbKO
nonyyexHve JSON no naeHtTudomkaTopy, HO He TpebyeTcs cepbe3Hasn paboTa
C AaHHbIMU BHYymMpu JSON. 3TO He Hall criy4vail.

(PasymeeTcs, 310 He KateropnyHoe yteepxaeHue. CM. nocnegHee 3agaHue
B NpakTuke.)



https://github.com/postgrespro/jsquery
https://postgrespro.ru/docs/postgresql/16/functions-json#FUNCTIONS-SQLJSON-PATH
https://postgrespro.ru/docs/postgresql/16/functions-json#FUNCTIONS-SQLJSON-PATH
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KHUrn n onepauuu Posigres

HOpMa]II/IBaL[I/IH — YMeEHbIIeHne MU30LITOUYHOCTHU JdHHBIX

pa3bueHure KPYIHBIX CYLTHOCTel Ha Oosee MesKue

KHura
Ha3BaHune
aBTopbI
CBA3b
Onepauus

“3MeHeH1e Kosi-Ba
fnara

NTak, Ham TpebyeTcs YyCTpaHUTb N30bITOYHOCTb AaHHbIX, YTOObI MPUBECTU
X B BUA, yA0OHbIV Ansi 06paboTkn B pensiymoHHon CYB/. 3ToT npouecc
Ha3blBAETCS HopMasim3aumen.

BO3MOXHO, Bbl 3HAKOMbI C NMOHATUAMU HOPMa/lbHbIX ¢hopM (nepBas,
BTOpas, TpeTbsl, boiica-Kogaa u 1. A4.). Mbl He ByaeM roBOPUTb O HUX;
Ha HehopMaslbHOM YPOBHE A0CTAaTOYHO NOHUMATb, YTO BECb 3TOT
mMaTemaTunyeckuii annapar npecneayeT ofiHy-eANHCTBEHHYO Lefb!
ycTpaHeHne M36bITOYHOCTN.

CpeAacTBo Anst yMeHbLUEHUA U36bITOYHOCTN — pa3bueHne 60/1bLLIOoN
CYLLHOCTW Ha HECKOJIbKO MeHbLUNX. Kak UMEHHO 3TO caenaTb, NoACKaxkeT
34paBblii CMbIC/ (KOTOPbIA BCE PaBHO HEJb3S 3aMEHUTb O4HUM TOSIbKO
3HaHMeM HopMasibHbIX hopM).

B Hallem c/lyyae Bce A0CTaTo4yHO NpocTo. [Jaealite HauyHeM C OTaeNneHus
KHUT OT onepauuii. 9Tu [iBe CYLIHOCTW CBSA3aHbl OTHOLLEHWEM «OVH

KO MHOTUM>: KabKAas KHUra MOXET UMETb HECKO/IbKO onepauuii, HO Kaxaas
onepauust OTHOCUTCS TOMbKO K OfIHOW KHUre.
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Cxema gaHHbIX Pos{gres

books

book_id | title | author
1 | Mymy || TypreHes Wean Cepreesmy
2 | OTubl n getm | TypreHes WBaH Cepreesuy j
3 |/ TpyAHO 6bITb 6orom :| CTpyraukuii Apkaguii HaTaHosuu
3 |iTpyaHo 6biTb 6orom || CTpyraukuii Bopuc HaTaHoBud

operations

operation_id | book_id | qty_change | date_created

| +10 2020-07-13
| -1 2020-08-25
| 2020-07-13
I

2020-07-13

+7
+4

AN R
NWR R

10

Ha ypoBHe CTpYKTypbl 6a3bl AaHHbIX 3TO MOXET ObITb NpeAcTaB/eHO ABYMS
Tabnuuamu: kHurn (books) n onepauum (operations).

Onepauusi COCTOUT B U3MEHEHMM KO/TMUYECTBA KHUT (MO10XUTENIbHOM MpK
3aKase; oTpuLaTeNlbHOM MpK NOKYNKe). 3aMeTbTe, YTO TENEPb Y KHUIM HET
aTpubyTa «Ko/m4ecTBo». BMecTo aToro goctatoyHo NpoCcyMMUPOBATb
M3MEHEHUs1 KO/IMYeCcTBa No BCEM onepauusiM, OTHOCSALMMCS K AaHHO
KHUre. [1onoNHUTENbHbI aTpubyT «KO/IMYECTBO» Y KHUMM CHOBa NpuBen 6bl
K N36bITOYHOCTM AaHHbIX.

He ncknoyeHo, YTo Takoe peLleHne Bac HaCTOPOXW/I0. YA06HO /i BMECTO
MPOCTOro obpatleHns K noa NOACUUTbIBATL CYMMY? HO Mbl MOXeEM
co3faTb NpefcTas/ieHne, KOTopoe A1 KaXA0n KHUMM B6yaeT nokasbiBaTtb
KO/IMYeCTBO. JTO He NpUBELET K MNOABNEHNIO N3ObITOYHOCTU, NOCKO/IbKY
npeacTasneHne — 370 BCEro 1Lb 3anpoc.

BTopoii MOMEHT — Npou3BOAMTENBLHOCTL. ECn nogcyeT cymmbl npuseaet

K YXYALIEHWIO NPOU3BOANTENTIbHOCTU, Mbl MOXEM BbINOMHUTL 06paTHbIN
npouecc — AeHopMasninsaumio: 4o6aBuUTb B TabnnLy KHUT rnone
«KOSINYEeCTBO» N 06ecneynTb ero coriacoBaHHOCTb C Tabnvuein onepauuia.
Hazo nn aTum 3aHMMaTtbCst — BOMPOC, OTBET Ha KOTOPbIN BbIXOAUT 3a pamKu
aTOro Kypca (oH paccmarpuaetcs B kypce QPT «Ontumusauyms
3anpocoB»). Ho 13 06Wmx coobpaxeHnin NOHATHO, YTO A1 HaLUero
«UTPYLLIEYHOro» MarasuHa 3To He TpebyeTtca. OgHaKo Mbl eLle BepHeMCS

K BOMPOCY AeHopMasn3aunn B Teme «Tpurrepbi».

NTak, Kak BUAHO Ha cnaije, BblaeneHne onepauunin B OTAesbHYH CyLHOCTb
pewnno Yyactb Npobnem aybnnposaHnA, HO He BCe.
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KHUTW, aBTOPbI 1 onepaunn  Posggres

(/ ABTOp
KHura

hamunus
nmvs
0TYeCTBO

Ha3BaHune

CBSI3b
«MHOIr1ne KO MHOTMmM»

Onepauus

M3MeHeHe Kon-Ba
farta

11

MoaToMy HaZo cAaenartb eule OAWH LWar: OTAEINTb aBTOPOB OT KHUT
N CBA3ATb UX COOTHOLLEHNEM «MHOTME KO MHOTUM»: U Kaxaas KHUra MOXeT
ObITb HaNMcaHa HeECKO/TbKUMW aBTOPamMU, U KaxKAblii aBTOp MOXET Hanucarb
HECKOJIbKO KHUT. Ha ypoBHe Tabnuu, Takas CBA3b peasin3yeTcs C NOMOLLbIO
[OMNONTHUTENNbHON NPOMEXYTOUYHOM Tabnnupl.

ATpubByTaMm aBTOpa MOXHO caenatb hamuanio, UMsi U 0TYeCTBO. JTO
MMeeT CMbIC/1, MOCKO/IbKY HaM MOXET NoTpeboBaTbCs paboTaTb OTAENbHO
C KaX/bIM 13 3TUX aTpubyTOB, HaNpUMep, BbIBOANTL haMU/no 1
VHULMATbI.



Cxema AAaHHBIX IIPHIOKEeHUs

student$ psql bookstore

HTak, cxeMa JaHHBIX ITPUJIO’KEHUSA COCTOUT U3 UeThIpeX Taﬁ]II/IHZ

=> \dt
List of relations

Schema | Name | Type | Owner

----------- B R

bookstore | authors | table | student

bookstore | authorship | table | student

bookstore | books | table | student

bookstore | operations | table | student

(4 rows)
Kuauru
=> \d books

Table "bookstore.books"

Column | Type | Collation | Nullable | Default

--------- R ik e i
book id | integer | | not null | generated always as identity
title | text | | not null |
Indexes:

"books pkey" PRIMARY KEY, btree (book id)
Referenced by:

TABLE "authorship" CONSTRAINT "authorship_book_id_fkey" FOREIGN KEY (book id)
REFERENCES books (book id)

TABLE "operations" CONSTRAINT "operations book id fkey" FOREIGN KEY (book id)
REFERENCES books (book id)

31ech MbL HCIIOJIb3yeM THUIIBI JaHHBIX:

® integer — IjeJI0€ YMCJIO;
® text — CHMMBOJIbHBIN, TEKCTOBAsI CTPOKA IIPOM3BOJILHOM JJIMHEL

A Taxxe HCIIOJIB3yeM OTpaHUYeHUe I1eJIOCTHOCTU:

® PRIMARY KEY — IIepBUYHBIN KJIHOY.

Kouctpyknus GENERATED AS IDENTITY ciIy>KHUT 1T aBTOMAaTHYeCKOM reHepaliuy YHUKAIbHBIX 3Ha4eHUH (B BepcHsix 1o 10 mis
3TOT0 MCII0JIb30BAJICS IICEBIOTHII serial).

CTpOKH CTOJI6110B, 06bsiBJIeHHBIX KaK GENERATED AS IDENTITY, mosiy4aioT 3HaUeHUS U3 CIlelMalIbHbIX 005eKTOB 6a3bl JaHHBIX
— II0CJIef0BaTeIbHOCTer. FIMs MCII0/Ib30BaHHOM I10C/Ie[0BaTeIbHOCTA MOKHO Y3HATh TaK:

=> SELECT pg_get_serial_sequence('books', 'book_id');

pg get serial sequence

bookstore.books book id seq
(1 row)

ITocse10BaTeIbHOCTH MOYKHO IIPU HEOOXOMMOCTH CO3/JaBaTh BPYUHYI0, a TaK)Ke 00paIiaThCs K HUM HeIloCpe/ICTBEHHO:
=> SELECT nextval('books_book_id_seq');

nextval

Ilocire[0BaTeIbHOCTE — CaMBIN 3G GeKTUBHEIH CII0C06 reHepaIiiy YHUKAILHBIX HOMePOoB. Ho ciiefflyeT IMeTh B BHY, UTO
II0CJIeZOBATeILHOCTE He TapaHTHPYeT:

® OTCYTCTBHS IIPOIIYCKOB B HyMepaIluH (Tak Kak H3MeHeHHe IIPOMCXOAUT He TPaH3aKIJUOHHO);
® MOHOTOHHOI'O BO3pacTaHHsA HOMEPOB (eC/IH HCII0/Ib3yeTCs KellIMpOBaHKHe SHaUeHHUH B CeaHCax).



BoT Kakue JaHHbIe HAX0JATCS B TaﬁJII/II_IE KHMUT:

=> SELECT * FROM books \gx

-[ RECORD 1
S
book id | 1

title | Cka3ska o uape CanTtaHe

-[ RECORD 2
S
book_id | 2

title | Mymy

-[ RECORD 3
S
book_id | 3

title | TpynHo 6bITb 60rom

-[ RECORD 4
S
book id | 4

title | BonHa u mup

-[ RECORD 5
S
book id | 5

title | MyTewecTBns B HeEKOTOPblE YAANEHHble CTPaHbl MApPa B 4YeThipeX 4acTAX: COYMHEHUe
Jlemiosns Tynnueepa, cHauvana xupypra, a 3aTeM KanuTaHa HeCKOoNbKux Kopabnei

-[ RECORD 6

] - - mm e e e
book _id | 6

title | XpecTomaTus

O6paTuTe BHUMaHUe, YTO Ha3BaHUS MOTYT OBITh JUIMHHBIMH. MBI HCII0JIb3yeM pacIIipeHHBIN popMaT BBIBOJA Psql, a
nogBuBIIHICS B PostgreSQL 16 mapameTtp xheader_width momoskeT o6pe3aTh CTPOKY 3arojIoBKa "IIHUPOKOT0" CToJI6IIA:

=> \pset xheader_width 40
Expanded header width is 40.
CpaBHUTe BHIBO/,

=> SELECT * FROM books \gx

[ RECORD 1 J-----ommmmmmm i e

book id | 1

title | Cka3ka o uape CanTtaHe

[ RECORD 2 J-------mmmmmmmi i

book_id | 2

title | Mymy

[ RECORD 3 J-----cmmmmmm i -

book id | 3

title | TpynHo 6bITb 60rom

[ RECORD 4 J-----mmmmmm i oo

book id | 4

title | BoitHa u Mup

-[ RECORD 5 J-----cmmmmii e

book id | 5

title | MyTewecTBus B HeKOTOpble yfaneHHble CTPaHbl MUpa B YeThlpex 4acTaX: COUYMHeHue
Jlemoans lynnuBepa, CHavana xupypra, a 3aTeM KanuTaHa HECKONbKWUX kKopabnein
-[ RECORD 6 J--------mmmmmmmcm oo

book _id | 6

title | XpectomaTus

ABTOpBI

=> \d authors



Table "bookstore.authors"

Column | Type | Collation | Nullable | Default
------------- L e S T L e
author _id | integer | | not null | generated always as identity
last_name | text | | not null |
first name | text | | not null |
middle name | text | | |
Indexes:

"authors pkey" PRIMARY KEY, btree (author id)
Referenced by:

TABLE "authorship" CONSTRAINT "authorship author id fkey" FOREIGN KEY (author id)
REFERENCES authors(author id)
3/ech TOIOIHUTEILHO UCII0Ib3YeTCs OTpaHUYeHHe [1eJI0CTHOCTH:

e NOT NULL — 0653aTeJIbHOCTb, TO €CTh He/IOIIyCTUMOCTE HeoIlIpe/[eJIeHHBIX 3SHaUeHHM.

=> SELECT * FROM authors;

author _id | last name | first name | middle name
----------- R e T T
1 | MNywkuH | Anekcanpp | Cepreesuy
2 | Typrenes | UBaH | Cepreesunu
3 | Crpyraukun | Bopuc | HataHoBMY
4 | Ctpyraukun | Apkapui | HataHoBMY
5 | Toncton | Nles | Hukonaesuy
6 | CBuopt | OxoHaTaH |
(6 rows)

O6paTI/ITe BHHMaHNE, YTO 0TUYECTBO MO’KET OTCYTCTBOBAThH (WU 6BITH 3aJaHHBIM HyCTOfI CTpOKOfI).

Orpanuuenue PRIMARY KEY B BrIBojje KOMaH/[bI \d YIIOMHHAJIOCh BMECTe CO CJIOBaMU «MHJEKC» U «btree».

Btree (B-ilepeB0) — OCHOBHOM THII MHJEKCa, UCII0JIb3yeMbIi B 6a3ax [JaHHBIX [IJIs1 yCKOPeHUs II0MCKa U [JIsI IO e P>KKHU
OTrpaHUYEeHUH I1eJI0CTHOCTH (IIePBUYHOIO KJI0Ya ¥ YHUKAJIbHOCTH).

IIpexcTtaBuM cebe, UTO B MarasyHe IIPO/Ial0TCsI KHUTH MIJUIMOHA aBTOPOB-0HOQaMUIbIIEB:
=> BEGIN;
BEGIN

=> INSERT INTO authors(first_name, last_name)
SELECT 'IFpadoman', 'TpadomaHoB' FROM generate_series(1l, 1_000_000);

INSERT 0 1000000

CKOJIbKO BpeMeHHU 3aHUMaeT II0KCK OTHOTO aBTOpa B TAKOH TabJuIie?
=> \timing on

Timing is on.

=> SELECT * FROM authors WHERE last_name = 'Myuwkun';

author _id | last name | first name | middle name

1 | MNywkuH | Anekcangp | Cepreesuy
(1 row)

Time: 72,261 ms
=> \timing off
Timing is off.

Ecyti TOITPOCHTH OIITUMU3ATOP IT0Ka3aTh IJIaH 3alpoca, MBI YBUAMM B HeM Seq Scan — Iocjie/foBaTesIbHOe CKaHUPOBaHUe Beel
Ta6IUIIEI B IOUCKAaX Hy>KHOTro 3HadyeHwu (Filter):

=> EXPLAIN (costs off)
SELECT * FROM authors WHERE last_name = ‘MywkuH';

QUERY PLAN

Seq Scan on authors
Filter: (last name = 'lywkuH'::text)
(2 rows)

A eCcJIM UCKaTh I10 II0JII0, KOTopoe HpOI/IH,ELeKCI/IpOBaHO?

=> \timing on



Timing is on.
=> SELECT * FROM authors WHERE author_id = 1;

author id | last name | first name | middle name

1 | NywkuH | AnekcaHpp | Cepreesuy
(1 row)

Time: 0,200 ms

=> \timing off

Timing is off.

BpeMs yMeHbIINI0CH Ha HECKOJIBKO ITOPS/IKOB.
A B m1aHe 3ampoca IT0sIBUJICS HHIEKC:

=> EXPLAIN (costs off)
SELECT * FROM authors WHERE author_id = 1;

QUERY PLAN

Index Scan using authors pkey on authors
Index Cond: (author id = 1)
(2 rows)

MO>KHO CO3[aTh HH/EKC U 110 GaMIIUH (M IPOoaHaIM3HUPOBATh TaGJIHITY, UTOOEI COGPATh aKTyaIbHYI0 CTATUCTHKY):
=> ANALYZE authors;

ANALYZE

=> CREATE INDEX ON authors(last_name);

CREATE INDEX

=> EXPLAIN (costs off)
SELECT * FROM authors WHERE last_name = 'MlywkuH';

QUERY PLAN

Index Scan using authors last name idx on authors
Index Cond: (last name = 'MywkunH'::text)
(2 rows)

O]IHBKO HUHJIeKC He SBJIIeTCd YHUBePCaJIbHBIM CPeICTBOM YBeJIMUeHUs IIPOU3BOAUTE/IbHOCTH. OGBIYHO HHIEKC OY€Hb I10JIE3€H,
€CJIkd U3 Ta6JII/II_Uﬂ Tpe6yeTc9{ BLIﬁpaTI) HE6OJILU_IYIO JOJI0 BCeX UMEIOIIUXCA CTPOK. Eciu HY’KHO IIPOYUTATh MHOI'O JaHHBIX,
HHJIEKC 6y;;eT TOJIBKO MeIllaTh, ¥ OIITUMH3aTOP 3TO IIOHUMaAeT:

=> EXPLAIN (costs off)
SELECT * FROM authors WHERE last_name = ‘lpadomaHoB’;

QUERY PLAN
Seq Scan on authors
Filter: (last name = 'I'padomMaHoB'::text)
(2 rows)

KpOMe TOr'0, HaJ0 YYUTBIBATh HaKJIa/JJHbIEe PaCX0abl Ha 006HOBJIEHHE HHIEKCOB IIPY USMEHEHUN Ta6HHHLI 1 3aHHMaeMoe UMH
MECTO Ha JHCKe.

OTMEHUM Bce Hallld U3MeHeHUs (BKJII0Yasi CO3LaHue HH/IeKCa):
=> ROLLBACK;

ROLLBACK

=> ANALYZE authors;

ANALYZE

ABTOpCTBa

C IIOMOIIIbI0 3TOM TaﬁJII/II_Hﬂ peannsyeTcd CBdA3b «MHOTHE€ KO MHOTHUM».

=> \d authorship



Table "bookstore.authorship"

Column | Type | Collation | Nullable | Default
----------- L T R Rk
book_id | integer | | not null |
author_id | integer | | not null |
seq_num | integer | | not null |
Indexes:

"authorship pkey" PRIMARY KEY, btree (book id, author id)

Foreign-key constraints:
"authorship author id fkey" FOREIGN KEY (author id) REFERENCES authors(author id)
"authorship book id fkey" FOREIGN KEY (book id) REFERENCES books(book id)

31ech K yrKe HCII0/Ib30BaHHBIM OTpaHUYEHUSIM 06aBIIseTcsl OTpaHUYeHNe CChIIOYHOM 11eJI0CTHOCTH:
o FOREIGN KEY — BHEeIITHHU KJIHOY.

DaKTUUeCKH TabJIUIIA COEP>KUT IBA BHEIITHUX KJII0YA: OJHUH CChIIAeTCsI Ha Ta6JIHITy KHHUT, IPYToi — Ha TabJIUITY aBTOPOB.

CTOJIGEI.I Sseq_num oIpexaessieT I1ocjie0BaTeJIbHOCTD, B KOTOpOfI JAOJIKHEBI II€PeUYUCIIATHCA aBTOPBI OHHOﬂ KHUTH, €CJIH UX
HECKOJIBKO.

Taxoke O6paTI/ITe BHHMAaHHE Ha TO, 4YTO HepBI/I‘IHLIFI KJII0U — COCTaBHOM.

=> SELECT * FROM authorship;

book id | author id | seq num

_________ U
1| 1| 1
2| 2| 1
3 3 2
3 4 | 1
4 | 5 | 1
5 | 6 | 1
6 | 1| 1
6 | 5] 2
6 | 2| 3

(9 rows)

Onepamun

=> \d operations

Table "bookstore.operations"

Column | Type | Collation | Nullable | Default
-------------- T T T
operation id | integer | | not null | generated always as identity
book id | integer | | not null |
gty _change | integer | | not null |
date_created | date | | not null | CURRENT_DATE
Indexes:

"operations pkey" PRIMARY KEY, btree (operation_ id)
Foreign-key constraints:
"operations book id fkey" FOREIGN KEY (book id) REFERENCES books(book id)

B 3T0I TaGJIHIIe UCIIOIB3YeTCs ellfe O/[H THII JaHHBIX:
e date — saTa (6e3 ykasaHHs BpeMeHH).

st cTosibiia date_created ykasaHo 3HaueHUe 110 yMordaHuio (DEFAULT) — TeKyiasi faTa.

=> SELECT * FROM operations;

I
-------------- L L L L LT yoys ey
1] 1| 10 | 2025-06-24
2 | 1| 10 | 2025-06-24
3| 1 -1 | 2025-06-24

KpoMe Tex THUIIOB JaHHBIX, KOTOPBIE UCII0JIb3YIOTCA B Tab/INIIaX IIPUJIOKEHHs, MBI IIOCTOSIHHO OyJieM BCTpedaThCs C JIOTHYeCKUM
TunoM (boolean). Hampumep, TakoM THII UMeIOT JIOTHUECKHe BhIpa>keHUs B ycioBUH WHERE.

Ba’KHO IIOMHHUTE, YTO, B OTJIMYKE OT TPAJAHUITMOHHEIX I3EIKOB IIPOrpaMMUPOBaHus], SQL MCII0/IL3yeT TPeX3HaYHYI0 JIOTHKY: KpoMe
3HaueHHUH true U false, Jornueckoe 3HaUeHHe MOKeT IIPUHUMATh Heollpe/iesleHHOe 3HaueHHe NULL (KoTopoe MO>KHO IIOHUMAaThb
KaK «3HaueHHe HeH3BeCTHO»).



B mpuMepax BCTpeUyaroTcs U HEKOTOPhIe IpYTHe TUIIHI JaHHBIX, THPOPMAIIHI0 0 paboTe ¢ HUMU MOKHO HalTH B MaTepHaJax
Kypca («<OCHOBHBIe TUIIBI JAHHBIX U QYHKIIMN», datatypes.pdf).

Kpome Toro, B Kypce MBI IIOp0GHO pacCMOTPUM GOJIee CJIOKHbIE THIIBL:

® COCTaBHOM — 3aIlMCH, aHAJIOTUYHbIe CTpoKaM Ta6uHI] (B TeMe «SQL. CocTaBHBIE THUIIBI»);
e MaccuBhI (B TeMe «PL/pgSQL. MacCuBEI»).



of] PROFESSIONAL

OpraHusauma nHtepgoenca  Posgares

TabnuLIbI U TPUTTEPhI

yTeHHe JAHHBIX HAMpsIMYO U3 TabULIbI (TIPeICTaBIeHus);
3amKCh IaHHBIX HATMpsIMyto B Tabnuily (TpefcTaBieHue),
TUTIOC TPUTTEPHI [i71s1 ©3MeHeHUsl CBsi3aHHbIX TabIuni]

MNpUI0>KeHe JO/DKHO OBITE B Kypce MoJen JaHHBIX,
MakCHMaJ/IbHast THOKOCTh

CJIOKHO MoAAEeP>KHUBATL COIJIaCOBAHHOCTD
D YHKLMA

YTeHUe JJaHHBIX U3 TabIMUHBIX (YHKLIWIM;
3amnKCh JlaHHbIX Yepe3 BbI30B (DYHKLMH

TMPpUJI0KeHWE OTAEe/IEHO OT MO e/IN AdHHbIX U OT'DAHUYEHO API

OombI11011 06BbeM PabOThI TIO U3TOTOB/IEHHIO (HYHKIMH-00epTOK,
TMIOTEeHIMa/IbHbIE TIPOO/IEMBI C TIPOU3BOJUTETLHOCTHIO
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ECTb HECKOMIbKO CrOCO60B opraHmn3aumn nHTepeinca mexay KNmeHTCKoM
N CepBEPHON YacTAMU NPUTOXEHNS.

OAVH BapuaHT — paspeLunTb NPUIOKEHUIO Hanpsmyo obpaliaTbCs

K Tabnuuam B 6a3e faHHbIX U U3MEHATb MX. [Py 3TOM OT MPUIOXKEHUS
TpebyeTca geTasibHoe «3HaHne» Moaenn AaHHblx. OTyacTu 310 TpeboBaHue
MOXHO 0C/1abuTb 3a CYET UCMO/b30BaHWs nNpeacTaBneHui (view).

Kpome Toro, ot npunoXxeHunsa TpebyeTcs v onpegeneHHas gucumnimHa —
MHaYye OYeHb C/I0XKHO NoAAepXaTb COrnacoBaHHOCTb AaHHbIX, 3aWmasicb
Ha ypoBHe B[] OT 1t00bIX BO3MOXHbIX HEKOPPEKTHBLIX AENCTBUNA
NPUNOXeHNsa. Ho B aTOM c/lyyae AoCTUraeTcs MakcumasibHas rmokoCTb.

[pyron BapmaHT — 3anpeTuTb NPUIOXKEHUIO AOCTYN K Tabnuuam

N paspeLlnTb TOIbKO BbI30Bbl OYHKLMIA. YUTeHne faHHbIX MOXHO
OopraHn3oBaTb C NOMOLLbI TabMNYHbIX OYHKLNIA (KOTOPbIE BO3BpaLlaloT
Habop CTPOK). I3MeHeHMe AaHHbIX MOXHO BbINOJIHATL, Bbi3blBasa gpyrue
doyHKUUKN 1 Nepefasast UM HeobXxoauMble AaHHble. B 3TOM c/iyyae BHYTpuU
doyHKLMIA MOXHO peasin3oBarb BCce He0bXoAMMble NPOBEPKU
cornacoBaHHOCTM — 6Ga3a AaHHbIX OyAeT 3aulMiieHa, HO NPUIoXKeHNe
CMOXeT M0/1b30BaTbCA TO/IbKO NPefoCcTaB/IEHHbIM Y OrpaHUyYeHHbIM
HabopOM BO3MOXHOCTEW. Tako BapmaHT TpebyeT HanmcaHusa 60/1bLIoro
KonunyecTsa OYHKUNN-06EPTOK 1 MOXET NMPUBECTN K NoTEpE
NPON3BOAUTENBLHOCTM.

BnosiHe BO3MOXHbI U MPOMEXYTOYHbIE BapuaHTbl. Hanpumep, paspeLlumnTb
YTeHWe AaHHbIX HENOCPEACTBEHHO U3 Tab/KL, a M3MEHEHUE BbINOMHATb
TO/TbKO Yepe3 BbI30B (OYHKLWIA.



of] PROFESSIONAL

NHTepdenc nokynarens Pos{gres

get_catalog | g "

A

books authorship authors

book _id book_id author_id

title author_id last_name
seg_num first_name

middle_name
operations

operation_id

book id < buy_book

gty_change

date_created MOKYMKa KHUrn
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B Hawem npunoxeHnn Mol nonpobyem pasHble BapuvaHTbl opraHn3aumm
NHTepdenca (XoTa B peasibHOM XN3HN 0O6bIYHO /1yullie CUCTEMATUYECKM
NpnaepXmnBaTbCA Kakoro-To OAHOro noaxoaa).

MarasuH 6yaeT ncnosb3oBaTb UHTepdIeCHble OYHKLNN:
e [ON19 noucka KHur — get_catalog (tema «SQL. CocTaBHble TUMbI»);
e [ON15 NOKYNKM KHUr — buy book («PL/pgSQL. BbinosnHeHne 3anpocoB»).



of] PROFESSIONAL

IHTepdoenc coTpygHuka Posigres

3aKas KHUrun

UPDATE

update_catalog_trigger
v

- books authorship authors =
\ |
(7]
8 | book_id book _id author_id E
© | title author_id last_name <
T seq_num first_name =
o middle_name T
x A )
S .
o operations add_book add_author
=
O | operation_id Job6aBneHne KHUrm fobasneHne asTopa
® | book_id
o | dty_change
Q. | date_created
o
15

«AOMUHKa» 015 NOyYeHUs AaHHbIX OyaeT NCnosib3oBaTh NpeacTaBneHuns
(koTOpble Mbl CO34a4NUM B NMPAKTUKE K 3TON TeMe):

* CNUCOK KHUI — catalog_v;
* CNMcoK aBTOpoB — authors_v;
* CMNWCOK onepaumii — operations_v.

[obaBneHne aBTopa dyaet BbINoNHATb hyHKUMA add_author (co3gagnm
ee B TeMe «PL/pgSQL. BbinosnHeHne 3anpocoB»), obdasrieHne KHUrm —
dyHkums add_book («PL/pgSQL. MaccuBbl»).

[na 3akas3a KHUT caenaem npeacTtasneHue catalog v 06HOBNSAEMbIM
(«PL/pgSQL. Tpurrepbl»).



IIpexacraBieHus
Hpe/ICTaBJIe}II/Ie — 3alIpoc, y KOTOPOro eCTb UMs. Hal‘IpI/IMep, MOJKHO CO31aTh IIpeACTaB/JIeHNe, KOTOPOe II0Ka3kIBaeT TOJIEKO
aBTOpPOB 6e3 oTyecTBa:

=> CREATE VIEW authors_no_middle_name AS
SELECT author_id, first_name, last_name
FROM authors
WHERE nullif(middle_name,'') IS NULL;

CREATE VIEW
Temnepb UM ITpe/ICTaBIEHUS MOXKHO UCII0IB30BATh B 3aIIpocax IIPaKTHUeCKH TaK jKe, KaK U TaGJIHITy:
=> SELECT * FROM authors_no_middle_name;

author_id | first_name | last_name

B IIpoCTOM CiIydae ¢ Ipe/cTaBIeHHeM 6Y/yT paGoTaTh U APyTHe OllepaIfiy, HallpruMep:
=> UPDATE authors_no_middle_name SET last_name = initcap(last_name);
UPDATE 1

C IIOMOIIBI0 TPUITEPOB MOKHO C/ieJIaTh TaK, UTOOBI U B CJIOXKHBIX CAy4asX JUId IpeicTaBAeHUH paboTalu BCTaBKa, 0GHOBJIEHHE K
yAaleHue CTPOK. MBI pacCMOTPUM 3TO B TeMe «PL/pgSQL. TpUITEPEI».

HpI/I IVIaHUPOBAaHUU 3alIpoca IIpeAcTaB/JIeHHe «pa3BopadyrBaeTCsa» 10 6a30BBIX Ta6HHHZ

=> EXPLAIN (costs off)
SELECT * FROM authors_no_middle_name;

QUERY PLAN

Seq Scan on authors
Filter: (NULLIF(middle name, ''::text) IS NULL)
(2 rows)

IIpuIoykKeHHe UCII0Ib3yeT TPU IIpe/icTaBIeHUs. CHadala OHHM OyyT O4eHb IIPOCTHIMHY, HO B CJIeJYIOIIMX TeMaxX MbI IlepeHeceM B
HHX YaCThb JIOTHUKHU IIPHI0KEHHU.

Hpe/ICTaBJIEHI/Ie U1 aBTOPOB — KOHKaTeHaIlus (1)aMI/IJII/II/I, HUMEHU U OTUECTBaA (eCJII/I OHO ECTB)Z
=> SELECT * FROM authors_v;
author_id | display name

1 | NywkuH AnekcaHpgp Cepreesuy
2 | TypreHes WsaH Cepreesuy
3 | Ctpyraukun bopuc HaTtaHoBWY
4 | Crtpyraukui Apkagun HaTaHoBWY
5 | Tonctow JleB Hukonaesuu
6 | CeudpTt OxoHaTaH
(6 rows)

Hpe,Z[CTaBJIEHI/Ie JUJIS KaTajIora KHUT — II0OKa ITPOCTO Ha3BaHKWe KHUTU:

=> SELECT * FROM catalog_v \gx



[ RECORD 1 Ja=-mmmmmmmmmmmm s o i e e e e e e e i e
book id | 1

display name | Cka3ka o uape CanTaHe

<[ RECORD 2 J4=----mmmmmmmmmmmimi oo oo oo iiiiiio i
book_id | 2

display name | Mymy

[ RECORD 3 Ja---mmmmmmmm o mm oo i e e e e e e oo
book id | 3

display name | TpypHo 6biTb 6orom

<[ RECORD 4 J4-----mmmmmmmmm oo i oo oo oo
book id | 4

display name | BoitHa n Mup

S RECORD 5 Ja--cmmmmmmm i i i i oo i
book id | 5

display name | MyTewecTBMS B HEKOTOpble YAasieHHble CTPaHbl MMpa B YeTblpexX YacTAaX: COYMHEHMe
Jlemoans FynnuBepa, CHadvana Xupypra, a 3aTeM KanuTaHa HecKosibkux Kopabnen
[ RECORD 6 J4-----mmmmmmmmm oo o e o e e e oo
book id | 6

display name | XpecTomaTus

IIpescTaBiieHHe IJIs1 Ollepaliii — JNOIIOJIHUTEILHO OIIpefiesisieT THUII ollepaliy (II0CTYIIEHHe WX II0KYIIKA):

=> SELECT * FROM operations_v;

book id | op_type | qty change | date created
--------- R s e S
1 | Moctynnenune | 10 | 24.06.2025
1 | NoctynneHue | 10 | 24.06.2025
1 | Nokynka | 1 | 24.06.2025

(3 rows)
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Toru Posygres

[TpoekTupoBaHue 6a3 JaHHBIX — OT/eJ/IbHas TemMa

TeOopHs Ba>KHd, HO He 3dMeHseT BAPHBLIﬁ CMBICJI

OTcyTcTBHE U30BITOUHOCTU B JIaHHBIX JlejlaeT paboTy ymobHee
U YIIPOIIaeT MO/AEeP>KKY COI/IaCOBAHHOCTH

1151 KTMeHT-CcepBepHOro UHTepderica MOXXHO UCMO/b30BaTh
Tab/HLIBI, TIpeZiCTaB/IeHys, GYHKI[AN, TPUTTEPHI
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Mpaktuka L) Posigras

1. B 6a3e ganubix bookstore coszaiite cxemy bookstore. HacTpotiTe
TMyTh MOMCKA K 3TOM CXeMe Ha YPOBHe nojk/roueHus K b/,

2. B cxeme bookstore co3gatite Tabmuis1 books, authors,
authorship u operations ¢ Heo6X0AMMBIMU OT'PaHUUEHUSIMU
1[e/IOCTHOCTH TaK, UTOOBI OHM COOTBETCTBOBA/IM ITOKA3aHHBIM
B /IEMOHCTpaIHH.

3. BcraBbre B TabnMLIbI JAHHBIE O HECKOTBKUX KHUTaX.
I[TpoBepsTe cebsi C TTOMOILBIO 3aITPOCOB.

4. B cxeme bookstore co3paiiTe npezactaBieHus authors_v,
catalog_v u operations_v Tak, 4ToObI OHU COOTBETCTBOBAJTH
MOKa3aHHbIM B /IeMOHCTpAaL1H.

[TpoBepbTe, UTO MPUIO’KEHHE CTaJI0 MOKA3bIBaTh JJaHHbIe
Ha BK/1ajKax «Kaurn», « ABTopel» 1 «Karanor».
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1. BcnomHuTe MaTtepuan Tembl «OpraHusaumsa gaHHbIX. Jlornyeckas
CTPYKTypa».

2. OpneHTUPYMNTECH Ha NOKa3aHHbI B AeMOHCTpaLMn BbiBOA KOMaHA \d
yTUNUTBI psql.

3. Bbl MOXeTe 1Cnosib3oBaTth Te Xe AaHHble, YTo ObI/I1 NOKa3aHbl
B AEMOHCTpauunn, nin npungymatb CBOU COOGCTBEHHbIE.

4. MonpobyiTe HanucaTtb 3anpockl K 6a3oBbIM Tabnvuam, Bo3BpaljatoLme
TOT )€ pe3ynbTar, YTo M NokasaHHble B AeMOHCTpaLnn 3anpochl
K npeacTasfieHnaM. 3atem odpopmMuTe 3anpockl B BUAe npeactaBneHnii.

Mocne BbINO/THEHMS NPaKTUKM 0653aTe/IbHO CBEPLTE CBOW 3amnpochl
C peLleHneM, NpuBeAeHHbIM K 3Toi Teme. Mpy Heo6XoAMMOCTN BHECUTE
KOPPEKTUBBI.



1. CxemMa M IyTh IOUCKa

=> CREATE DATABASE bookstore;
CREATE DATABASE
=> \c bookstore

You are now connected to database "bookstore" as user "student".

=> CREATE SCHEMA bookstore;

CREATE SCHEMA

=> ALTER DATABASE bookstore SET search_path = bookstore, public;
ALTER DATABASE

=> \c

You are now connected to database "bookstore" as user "student".

=> SHOW search_path;

search_path

bookstore, public
(1 row)

2. TaGaHuIbI

ABTOpBI:

=> CREATE TABLE authors(
author_id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
last_name text NOT NULL,
first_name text NOT NULL,
middle_name text
)i

CREATE TABLE
Kauru:

=> CREATE TABLE books (
book_id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
title text NOT NULL

)i

CREATE TABLE
ABTOpCTBO:

=> CREATE TABLE authorship(
book_id integer REFERENCES books,
author_id integer REFERENCES authors,
seq_num integer NOT NULL,
PRIMARY KEY (book_id,author_id)

)i

CREATE TABLE
Omnepanuu:

=> CREATE TABLE operations(
operation_id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
book_id integer NOT NULL REFERENCES books,
qty_change integer NOT NULL,
date_created date NOT NULL DEFAULT current_date
)i

CREATE TABLE

3. JaHHBIE

ABTOpBIL:

=> INSERT INTO authors(last_name, first_name, middle_name)
VALUES

('Mywkun', 'Anekcanpp', 'CepreeBuy'),

('TyprexeB', 'WBan', 'CepreeBuy'),

('Crpyraukun', 'Bopuc', 'HaTtaHoBuu'),
('Crpyraukuin', 'Apkapwii’, 'HaTtaHoBuy'),
('ToncTton', 'JleB', 'HukonaeBuy'),

('Ceuét', 'MxoHaTtan', NULL);

INSERT 0 6
Kuuru:

=> INSERT INTO books(title)
VALUES
('Cka3ka o uape Cantane'),
(‘Mymy'),
('TpymHo 6biTb Gorom'),
('BoWiHa u mup'),

('nyTemeCTBMﬂ B HeKOoTopble yfaaseHHble CTpaHbl MMpa B YeTblpex 4acTaX:

('Xpectomatus');
INSERT 0 6

ABTOpPCTBO:

couyuHeHue Jlemwoans

Tynnueepa, cHayana xupypra, a 3aTeMm KanuTaHa HecKkonbkux Kopabnei'),



=> INSERT INTO authorship(book_id, author_id, seq_num)
VALUES

(1, 1, 1),
2, 2,1),
(3, 3, 2),
(3, 4, 1),
(4, 5, 1),
(5, 6, 1),
(6, 1, 1),
(6, 5, 2),
(6, 2, 3);
INSERT 0 9
Omnepanuu:
=> INSERT INTO operations(book_id, qty_change)
VALUES
(1, 10),
(1, 10),
(1, -1);
INSERT 0 3

4. IIpeacraBaeHus:

TIpe/icTaBJIeHKe 751 aBTOPOB:

=> CREATE VIEW authors_v AS
SELECT a.author_id,

a.last_name || ' ' ||

a.first_name ||

coalesce(' ' || nullif(a.middle_name, ''), '') AS display_name
FROM  authors a;

CREATE VIEW
IIpepcraBieHue It KaTauora:

=> CREATE VIEW catalog_v AS
SELECT b.book_id,

b.title AS display_name
FROM  books b;

CREATE VIEW
TIpe/icTaBJIeHUe 15T OTIePaIiHiL:

=> CREATE VIEW operations_v AS
SELECT book_id,
CASE
WHEN qty_change > 0 THEN 'MocTynnenue’
ELSE 'Mokynka'
END op_type,
abs(qty_change) qty_change,
to_char(date_created, 'DD.MM.YYYY') date_created
FROM  operations
ORDER BY operation_id;

CREATE VIEW



of] PROFESSIONAL

[1pakTuka+ Posigres

1. Kakwue gornonHUTeIbHbIE aTPUOYTHI MOTYT MOSIBUTHCS
y BbIZleJIEHHBIX CYLIIHOCTeH IPU Pa3BUTHUU NIPUIOKEHUS?

2. Jlomyctum, TpeOyeTcst XpaHUTh MH(POPMALUIO 00 U3/1aTe/IbCTBe.
Horonxute ER-auarpaMMy 1 oToOpas3uTe ee B TaO/UIIBL.

3. HekoTopble KHUTU MOTYT BXOJUTh B CepuU (HarmpuMmep,
«bubnoTeka npuk/tOUeHN» ). Kak U3MeHUTCsT cxeMa JaHHbIX ?

4. IlycTb Hall MarasvH CTajl TOProBaTb KOMITbIOTEPHBIMHA
KOMIJIEKTYIOLIUMU (MaTepUHCKHUMU T1/1aTaMU, MPOoLjeCCOpPaMH,
MaMsAThIO, )KECTKUMU JYCKaMHU, MOHUTOPAaMH U T. T1.).

Kakuie CyIiHOCTU ¥ KaKue aTpuOyThl BbI ObI BBIZETUAIN?
Yurtute, yTO Ha PbIHKe MMOCTOSTHHO TOSIB/ISIFOTCSI HOBbI@ THUIIBI
000opy/10BaHMsI CO CBOUMH XapaKTePUCTHKAMH.
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3. Pa3Hble n3gaTtenbcTsa BNOSIHE MOTYT UMETb CEPUN, HAa3BaHHbIE
0/INHaKOBO.



1. /lono/IHUTE/IbHBIE aTPHOYTHI

HecKoJIBKO IIPHIMEPOB:

® ABTODHI: POJIb (aBTOP, PeJaKTOP, IIEPEBOAYMK H T. IL);
o KHUTH: aHHOTAIUs;
e Omepariuy: TeKYIIHUH CTaTyc (OILIa4eHO, IIePeflaHo B CIYKGY JOCTaBKH H T. IL.).

2. U3paTesbCTBaA

Hazo 106aBUTE CYIIHOCTE «M34aTeIbCTBO» ¢ aTpU6yTOM «HasBaHue» (KaK MEHUMYM).

KHUTH cBsI3aHBI C U3/laTeIbCTBAMU OTHOIIIEHUEeM «MHOTHe KO MHOTHM»: KHHUTa MO>KeT ITy0/IMKOBAaThCS B PasHbIX U3/laTeIbCTBaX.
IToaToMy Ha QHU3UUIECKOM YPOBHE II0TPpe6yeTcs: IpoMesKyTouHas Tabauia «Ilybaukauu» ¢ aTpubyToM «['off H3ZaHUs».

(PasyMeeTcsl, 9TO YIIpOIIeHHAasd MO/ieJIb; IIPU JKeJIaHUHU €€ MO’KHO YTOUYHATH €llle OY€Hb I[OJII‘O.)

3. Cepun

JlobaBUM CYITHOCTH «Cepusi». K cepru OTHOCUTCS He caMa KHUTA, a ee KOHKpeTHasi ITyOJIMKaIys, TaK YTO KMeeT CMbICJI BBIBECTH
«[lybmKanuio» Ha ypoBeHb ER-MOJie/ i 1 CBS3aTh ee C CepHii OTHOIIIEHHEeM «OJMH KO MHOTHUM» (KayKzasi ITyOJIMKaIys
TIPUHAJJIEXUAT K OJHOM CepHH, KaXkKasi Cepusl MOXKeT BKJII0UAaTh HeCKOJIBKO ITyOIMKaIIM).

Tax>Ke cepHs CBs3aHa OTHOIIIEHHEM «0JUH KO MHOTMM» C U3/JaTeJIbCTBOM (y U3/laTeIbCTBA MOXKET OBITH HECKOJIBKO CEpUH, a
Ka’k/last Cepusi IPUHA/JIE)KUT KOHKPEeTHOMY U3aTeIbCTBY).

OcTaeTcst BOIIPOC 0 BHECEPUIHBIX U3LaHUAX. Er0 MOXKHO pellluTh JIM60 BBeJleHueM QUKTHUBHOU cepuu «bes cepun», 1160
BO3MOKHOCTBIO He YKa3bIBaTh IS IIyO/IMKAaIlMH BHEIIIHUH K09 CePHH.

4. KoMIpOTepHbIEe KOMILIEKTYIOIIIHE

PaccmaTpuBas KayK/[bIii KOHKPeTHBIM THII KOMIUIEKTYIOIINX, MOKHO 6e3 TpyZia BbI/[eJTUTh HeoOX0oAUMble aTpU6yThl. Kakue-To
aTpubyTHI 6YAYT 06ITUMH (CKaXkeM, GHpMa-IIPOM3BO/IUTEIb ¥ Ha3BaHHe MOJIe/IN), 8 KaKHe-TO 6YAyT UMeTh CMBICI TOJIBKO JJIS
JAHHOTO KOHKPeTHOro Thia. Hampumep:

e IIpoIreccop: 4acToTa,
o MOHHUTOP: JUAroHab, paspelleHue;
o )KeCTKHI JYCK: TUIIOPasMep, EMKOCTb.

IIpo6sieMa B TOM, UTO PIHOK KOMIUIEKTYIOIIIUX 0UeHb JUHaMI4YeH. HeKoTopoe BpeMs HasaJ| )KeCTKHe AUCKU OIIpe/esIsLIUCh
YacTOTOH BpallleHUs U eMKOCTBI0, a cefiuac BaskeH THII (TBep/[0TeIbHBIN, BpalllaloIiuiics, THOpUHEIN). [T MOHUTOPOB BO
BpeMeHa JJIT 6bL1a BayKHa 9aCTOTa 0OHOBJIEHHS, a Ceiuyac BayKeH THUII MaTPHIIBL. [JHCKOBOJBI yoKe HUKOMY He HY>KHBI, 3aT0O
TOSIBUJINCH QJiell-HakonuTead. U Tak fasee.

TaxuM 06pasoM, JIN60 IPHUETCS IOCTOSHHO U3MeHSATh CXeMY JaHHBIX (a, 3HAUUT, U IIOCTOSIHHO U3MeHSITh IPUJIO’KeHHe, KOTopoe
pa6oTaeT ¢ 3TUMH JJaHHBIMH!), TG0 UCKATH 60JIee YHUBEPCATHHYI0 MOZIENIb 3a CIeTa 0TKAa3a OT YKeCTKOH CTPYKTYPHI M KOHTPOJIS
COIJIaCOBAaHHOCTHU. HeKOTOpbIe YHHUBepCaIbHbIe MOJe/IN (HAaIIpHMep, XpaHeHUe YacTH JaHHEIX B JSON) MEI 3aTparuBajIi B
IIpe3eHTaIlHH.



